NMR characterization of an engineered domain fusion between maltose binding protein and TEM1 beta-lactamase provides insight into its structure and allosteric mechanism.
RG13 is a 72 kDa engineered allosteric enzyme comprised of a fusion between maltose binding protein (MBP) and TEM1 beta-lactamase (BLA) for which maltose is a positive effector of BLA activity. We have used NMR spectroscopy to acquire [(15)N, (1)H]-TROSY-HSQC spectra of RG13 in the presence and absence of maltose. The RG13 chemical shift data was compared to the published chemical shift data of MBP and BLA. The spectra are consistent with the expectation that the individual domain structures of RG13 are substantially conserved from MBP and BLA. Differences in the spectra are consistent with the fusion geometry of MBP and BLA and the maltose-dependent differences in the kinetics of RG13 enzyme activity. In particular, the spectra provide evidence for a maltose-dependent conformational change of a key active site glutamate involved in deacylation of the enzyme-substrate intermediate.